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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a liquid crystal display device whose 
power consumption is reduced by using a driving circuit and pixels having a 
new circuit configuration. 

SOLUTION: In the liquid crystal display device for displaying a video by 
using a digital video signal of n bits (n is a natural number =2), each 
pixel has (nxm) pieces (m is a natural number) of volatile memory 
circuits, and (nxk) pieces (k is a natural number) of non-volatile 
memory circuits, and has a function of storing digital video signals for 
m-pieces of frames in the volatile memory circuits and a function of 
storing digital video signals for k-pieces of frames in non-volatile memory 
circuits. To display a still picture, the device repeatedly reads the 
digital video signals stored once in the memory circuits to perform 
displaying in each frzime, and thereby halts driving a source signal driving 
circuit for that time. Moreover, since the digital video signals stored in 
the non-volatile memory circuits are stored even after the power is 
switched off, they can be displayed immediately after the power is switched 
on again. 
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)U7.i)^Xtl^nXTFT 1 1 0 75^*^31 IBtSlHlggilS? 

[0 0 3 3] mi^^x. mmr\zxD. mm^m^mMm 
B 1 - B 3 \ztm.^nrzj'>^^)i^mmn\z'ijt-^x2 y 

^mmn\t. i yi^-i^EcDm:^^mTi^rcmm\im^ 
mM^A 1 -A 3 iznm^m^n^o 
[0 0 3 4] ^<Dm^ mm^(ommm^Ai--A3\zm 
m.^ntiy'z^^ ji^^mm^(om:^i)^Km d xnt)n. m 

^n^. Z(D^'J^ 2y\^ — L.m(D^^ 50 
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tmTi^tzUm^m^'&m^B 1 - B 3 fcsD^^iBti^n 

[0 0 3 5] :^»^i4(DfBtt[HiSSC 1 -C Z-^<r)'fiy9 

)i^mtn<Dm^]h^\^. -'^mzsKAu^(Dm%^ 

M<i:'r'g);t56, — B.»%14c^lB1t[Hlg§Al~A3t^L< 
tiB 1 -B 3 tC^>^:57;i.^^{fi^^fBS^-&. -€-C7J?^^ 
Tj*%i4cDlBtiIeI£gC 1 -C 3 ^S^jitS'ctl^ -5^1111^ 

A 1 '-'A3 t)L<^^B 1 -B 3^c7)#^iA^:^^^*^Tb/c 
C7>-^ . m^\h Uffi T F T 1 1 1 — 1 1 3 ;0^^O N bTB^^ 

m\t.. M^aixfflTFTl 1 1-1 1 3:!^^^OFFL. IB 
ItlEj^S^a^l 2 0- 1 2 27;?^\ :^»%tt<D!Bit[HlggC 

mJi^\z\'xm^-t)'^nt:>rit^^^f)^. m^i^^^m\^^im s ] 
mm- 1 0 0 \.ms^m&U(Dx\^hhjEmmL\t.uhu. 

[0 0 3 6] Sfc. ®igKAPtiPtC^»^ttc^fBtt[Hl£§ 

c 1 -c 3 \zt^'m^ntzv'iy^ )\^^mt^^m.^^\^x 

^m^^^no^-^^Z-h. --M»%tt(Z)fBtt[El£§A 1 - 

A 3 t>Lx< t^B 1 —B 3 (7):;5^wS#ii^-tr> mk(Dyu 
-L.mmx\^. jf^tto^fBtsm^A i-A3t>b<tiB 
1 - B 3;e?^^>st^m-rcfc5tc-r^i^t:.„ 

[0 0 3 7] J|^Jic?5if)f^*i^0aibT. 
g«[}<^if]{^T}f^14(^f3ttlHlS§A 1 - A 3 f'l^^ofc/uT^ 

i^^jU0*««^^^^l3«$nx;6^»^)^i. ^yu-L.mf^x 

»%ti(^fBtt[HlS§A 1 -A 3 \Zt^^.^ ntz'T i> ^ 

m^^K^<M.L'Xm^\h'ti:\t^^^. L^tzt^'oxz.m^^m 
t^^^'^nx^^^mm^\^. ^^spmss, 'j-y.mwm.m 

[0 0 3 8] ^tz. asa5t'iHB$nTt.^^^»^tt<^ 

<:i<h-tr, m^Bm.^^mm<Dnm.^wm\.rz^^mm.i.x 

^^xy'i>^)V^mm^(D^>y^^)>'^^'^^fsoz. 

[0 0 3 9] ^'blZ. %^m\B}^^<Dy^z^i^)U^mB^<D 

m^ihv\t. y-hm^mi:^mi^Lxno^t^^'^mx 

m^^^^u^h^^^rzm^:^m^t.^:i^hthm^. 
c(Dm^\t. y-hmn^^mmmm^vx. ^n-y^ 
m'^<of)m^i^^K y'zi-y^mm't^m'^\z\t. i^m 
^8 - 1 0 1 6 0 9 \zm^^ tir;im^^ m^^nifi^ < . 
^2 0 fc— ^j^^-Tc ^fz. y-y^mn^mmmmzh 
y^zi-y^m^^x^^m^^^'^nz>z.^t^'^mx^ 
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[0 0 4 0] sfc, :^mmmmjz^i.^x\-^. immiN\z 

^fz^^t^^-r^^zift. 1 mmp^^znxmm(Dm%^(Dm 
[0 0 4 1] mm^z. :^nmmm\z^^^T{t. imm\H 

[0 0 4 2] ]^±c^;5ffit'J:0. ili*f^{C||g:^n^cfB 

ft iHisg ^ ffl 0 ^ T a' 5^ ^ istt ^ ?T 5 :i ^ J: 

0. m^±m'^^^'t^m\z^yU'-i^Wimxw^Mmz 

[0 0 4 3] ^Tc. V-xm^^iBSjlHl^tcPLTtS, 

'S^^'r\^t>mm^±\z-'m^^'t^'£:^mm^<. '^(d 

[0 0 4 4] ^'^t'. *|g:^JF^^tCT^LfcV — XfS^ 

<D^i^^)immt^^mmz^y^\Bi^\zxii'rn^i^^ 30 

[0 0 4 5] 

mmm] &.T\z^^m(^^mm\z-Dh^'zm^^'T^o 
[0 0 4 6] [mmmii:^mmm\z^^^x{t. mmmm 

[0 0 4 7] m4\^. mi^z^i.rzmmt\^U(DhcD 
x\ tmMmm^^mm^mm^zm^xmf^i^tzmx$> 

^44^. }f^t40fB»[BlggA 1 — A 3:fei:Z>'B 1 — 40 
B 3 0#^tC. S^iZ^^gS?^TFT4 2 0, 4 2 2, 
4 2 4, 4 2 6. 4 2 8. 4 3 0 i:. ^^HiLS^^T 
FT421. 423. 425. 427. 429. 431 
ch^lStt. tmM^m^m^^4 14-419€:feoT 

^&^m^mTFT 4 3 4 3 7. 4 3 9 m^lti 
LigJ^^TFT 4 3 6. 4 3 8, 4 4 0<h^lStt. IBIt 
[E]gSS^«^^4 3 2-4 3 4. 44 1-443^*)o 

g§A 1 -A 3^J:?J^B 1 -B 3 fl;fcl>T. 3 e*;/ hcDT^ 50 
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cT^IBtSlHlSSC 1 -C 3 J;oT. 3 t: l-(7:)-x>^^;UH* 
[0 0 4 8] *^Me?iJt::TEI4T^L;t[ElSSc7)iEi)j^i, 

nmwmjzTm 3 ^mi^^x^^i^rc^-r ^ y^^f-r-hiz 
^^xmrnT^. m3. m4(Dhco^'t 

[0 0 4 9] ^3 (A) (B) ^#SS-r^. m3 (A) 
tC*5l^T. S-:7l/-A^rp1^ a, J3. r, d tm'^l^X 

mn-r^. ^-r. ^ma{z:^i^ir^\mmmmz-^i^xmm 

[0 0 5 0] zyy hUi^y.l^^^:^^^M2a:>^ y^-^^ 

^x(DmW}yjmzmi^x\^mm¥m\zx^i.tzh(Dhm 
mx^^cDx^niz^ittoo 

[0 0 5 1 ] sr. mmm^m^mw^4 1 4-4 1 6 
\z/tj[.y:^^xti^nxm^i2^^m^mTFT 4 2 0. 4 

2 4. 4 2 S^^^ONL. ff^ttOlBttlHlSgA 1 -A3-^ 

m^f- hm^W:4 0 2 {z/^)U7.i)^xts^nxm^^^^m 

TFT4 0 S^^^^ilL. »%14<7:^fBti[HlS§A 1 tC^>?^ 

ji^mm^^m^&^ti^. m^^x. mm\ixit. 
ii^ffly- hm^m4 0 3 {z.nji^y^^^Aij^nxm^Ti- 
^mTFT 4 0 9^mmv. m^^<DmmM^A2{zy^ 

i^. m^^^mtr—his-^'^4 0 4\z/^jix^^xt}^n 

T»^iA^ffiTFT4 1 Oi)mmi^. J¥^14(7>tBtt[Hlg§ 

A 3 \z^i^^ jummm^:^m^j^^n^o 

[0 0 5 2] U±X\ i*^«!rBl^co^>^^^;UB^<^fi^ 

(Dmm^mTT^o m3 (b) (Dmm-^. m3 (a) 
^xno c^iz^o. 1 y v—h.6^<D^''j9)v^m%^ 

;0^'»^ttcOiBttlElSSA 1 - A 3 tC»#iASn^o 
[0 0 5 3] ^l^T. ^PbIjS 43^^-5 i!jf^ I' l^^O^TI^BJ 

*?T-r-5^. 1 U— A@O^^;0^'fT:btl^. ^3 
(C) ti. 3 tf^y hc7)B#PBl^iS:;^^tc-z>i^TSiB^-r^^ 

cotBltlElSSA 1 — A 3 fClBtft^nxVi^o Ts Iti. ^ 
\\±-jV'T—^\Z^^n^mm. Ts2tS. m2e^yh 
^~^fCj;^^^^P^^. Ts3^i. m3\LvV^~-9\Z 
cfc-E^^^^Ppl-eS^O. SS^^fB^CDfi^tl. Ts 1 : T 
s2:Ts3 = 4:2:l <h^toTl^^o 
[0 0 5 4] fc^cL. ^^^FplO:g$^2cO-<^^l^n 

[0 0 5 5] cc:Tt^3 b'*y jW^tiO- 
7 s-eco8gPi=^^#^na. T s 1 -T s 3 ovi-rnt;) 
^rBi{z*5t^Tt>s^7;?^fT^nfj:(^^«'&fcfi)wg!0. 
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gS^^^bfcO^Jg'&t^ti, T s 1 chT s SlC^ol^THi 

[0 0 5 6] M^i^m^zm^mi^xmm^^. m%^<^m 

m\z. $mM^mRm^U4 i 4-4 1 eizxti^nx 

2 4. 4 2 sm^mmht^o. mmzt^^mm^mmnn 
^417-41 9}fZ/^)i'7.'^'^xtf-^n. m^ihLM^m 

TFT421. 425. 42 9^mmi^X. m^^com 10 

Tsitr^o^Tt^. m^mi^my-hm^m4 0 5iz/^ 

m^itihmy~-'hm^m4 0 6\z/^)U7.'/}^xti^n 
T^^mbfflTFT4 1 2'^^mmi^. m^^m^'&m^ 
A 2 {Ztim^ntzy'zy ^ ji'^mn^izi.rz.:^^'^xmm^^ 
^ib^n-^o m^z. Ts 3tc:fei'^Tti. m^ihi^mf 

-h^f^|g4 0 7 \Z/^JU7.i)^Xt)^tlXm^lhLmTF 20 

T4 1 3;o^'^Mb. m^i±(Dmm\E}mA3{zmm^nrz 
^i^^ )u^mm^\z^-oxmm\zm&:^mm'^n^o 
[0 0 5 7] i^±c7) J: ^»fcbT. I y L.mm^<7y^ 

-i^mm<D'fzy^)v^mt^(r>mMm=it>nx^^^^o m 

^w\m<D^mx^^. m<mm.\B\m^(Dm€ii-^mm\z 

[0 0 5 8] f^^. m%^(^$^mM^A 1 - A 3 
4 2 0. 4 2 4. 4 2 S:^mmV. ff^tt^OtSitlel^ A 

i'-'A3\zm^^^^^^~^^f^i^^^^t^':^xi^^i)^. mm 

t'^^aiL31tRfflTFT4 2 3. 4 2 7. 4 3 1 

u^m^r^':>x^^^o is^tc. ff^ttcoiattiHiKB 1 -B 

ffiTFT422. 426. 4 3 0 >^^*^M b . }f ^ttcOlB 
ti[Elg§B 1 -B 3 {zm^^j2<^^^'^mU^BtUr:>Xl^^ 

mm^zm^ih vmi^m tft42i. 425. 42 

v^^-^mui^mtu-oxi^^^o -tutD-^^ ^mmmx^ 
'rmm^z:^i^x\t. m^iim^mM^Ai'-A3i^xtf 

B1-B3H. U — ASlPBltc:43C'^T»#i^^chgc 

^ihVfj^^Kiznt^n^. 

[0 0 5 9] ^r^iiT^^. m^&^m^^- hm^m4 0 
2{z/^)ixi^^xtf^nxm^^^^mTFT 4 o s^^mm 
L. m^^m^WMmB i^z'rzyi^j\y^mm^-/)m€^ 

4 0 3{C/t;UX;&^A^$tlTS#i^^ffiTFT4 0 9-^^ 

mmv. mm^tm^^M^B 2\zy^z^^)l^mm^f)m 50 
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m^^4 0 4\z/^j\^yyb^xtf^nxm^^i^^mTFT 4 
lofjmmi^. mm^mEm^m^B3\zy'zy^)u^mw 

[0 0 6 0] m^^x. mmrizxo. m%^(Dmm.\Bi^ 
B i~B 3\ZB^^^nrzy='z^^Jm^m^^zu^x2 y 
u-A^<Dm^m'rt)n^o mm\z. 'A<Dy\^—Amm 

^mmmt. iyu~-j^s(om^:^mTi^rzm^^(Dm 

tilHlgSA 1 -A 3 t:i|f D^tSit^n^c 

[0 0 6 1 ] tcD'ik. m^^^mmMmA 1 - a 3 

^n>5o z.<D^z^^ju^mie^\t. 2yu—i:.m(om^ 
^mYi.rz»m^coii^»\Bi^B i--b 3\znm^m,^n 

[0 0 6 2] yfmm^<DmmM^c i-^c 3\z^^-f^'T 

n^mWi^w\mx$>^. 

[0 0 6 3] u±<D^m'^mom-tzLh\zxo. ^m^o 

yU'~L.(D^i^^J\^^mmn(D. t^WM^^com^^j^^ 

^\z^[-f^mmmi3^±^<is.m.'r^^h-^^ihm^. ^ 
^\z. ^m^^<Dm^\Bi^^m^^xy'i^^ jmmm^^ 
t^m-t^^hiz^^x. m^&m(Dmw^Mm\^rc^k 
^±m(D^z;^^ji^mm^^t^m^^::t:^^'^mx 

[0 0 6 4] mmm2i^mmm\z:^^^x\t. mm^(D 

v-xm^'^mmm^o:>m2(D'yy^\Bim^mmi^ 
rcm\zz::)i^xm't. 

[0 0 6 5] ms\t. fBttfEi^^w-r^iij?^^ffli^^/c?s 

COmm(^Mf&'^^i-fc'b(DX^^. CC75[Hlg§ti, 3\zy 

h^z^^)\^^mmn\zt'iJt^vrzh(Dx&D. ^^yvvv^ 

X^lH]S§5 0 1 . ^^y^lHlS§5 0 2. Mi* 5 0 3 

>5o 5 10^^. ^*-vm^mmmu^-h^^^\t.^^t^^ 
mm^hL^^zw^-t^. 

[0 0 6 6] ^6ti. ^5 t^5KL;t[liP^5 0 3<OtElS§« 

mm\ztm>^i.fz%<Dx^n . (lo . 

c75lStSlHlSS (A 1 -A 34DcfcL^B 1 -B 3) . ^S^tt 

m^mM^ (c 1 -c 3) ^^wLTi^^o 6 0 1 \-%m 

WL-jV (MSB) «^ffiV"X{i^^. 6 0 2^1^2 
\ivVm^mv-y.m^U. 6 0 3^i^3b:'yh (LS 
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0 8-6 1 OfrS»^>i^^TFT, 6 11-6l3fi^ 

tRffiTFT 6 2 0, 622. 624. 626. 628. 
6 3 O^^lfm^thVmiSimTFT 6 2 1 . 6 2 3. 6 

2 5. 6 2 7. 6 2 9. 6 3 1 ^^ffl O^T^^^ tX^o 
6 3 2-6 3 4^5<fcD^6 4 1 -6 4 3^i. fB»lHlS§SJ^ 

6 3 8. 6 4 O^JzZSm^lhl^m^mrFT 6 3 5. 6 

3 7.6 3 d^^m^-^-zm^^ti^. 

[0 0 6 8] iyy h\^iy7.^\mms 0 

(LATi) 3 0 2^x(7)mmtmmmm^^zsmmm 

y— hW^^e 0 4 t3/t;UX:^^^A±l$nTS^j^^ffiT 
FT6 0 8-6 1 O;0^^^ilU. $ 6 ^::fSttlHl£§S4Rfi-^ 
^614-61 6\Z/^JUX-^^Ai3^nTm^^^^M^m 
TFT 620. 624. 6 2 8 tS^^'^M . ff^ttcOfS 
^M^Al ^A3^o:>m^^i2^^^^'^n^^<S^^^^^^^^o ^ 
'y^[Hl^5 0 2 \Z^^^ntz^y hm(D'rzy ^ JV^M 
^fl. 3*c7)V-X{i-^^6 0 1 -6 0 3 ^^aUT. 

[0 0 6 9] mm@T^^y^[HlSStI«^^tlfc5^>^^ 

^:^^Jt:>nxiy^< . 
[0 0 7 0] i^±^ iTK^^r^l (^7 (A) 4^. 

^^n^iyu-j^m(Dm^Mm\zi^^o m^^ih^mf 
-hm^^e 0 4\zxti^rixi^^rz:/'^jix:^^f¥±\^^ $ 
(b\z$^mm^m^m^me i 4-6 1 6i'A^$nTi/^ 
rc/^)\.7.t^^±vxm^&^M^mTFT 6 2 0. 62 

4. 6 2 87!i^#^^Mi/ci:0. 'K;t:>oTfStt[HlS§S^«-^ 

^617 — 61 9^z^tji^ysf)^xti'^nxm^thvm^m 

TFT621. 625. 62 S^^mi^. ff^ttOiatt 
mUA 1 — A 370^'E>CD^'^^L-?!^^°Ifi^?'ctttSa^7'ci:^o 

[0 0 7 1 ] m^^x. mmmix^i.rzmmmm:^^\z 

ctO. ^7 (C) tC^-ri:^t*. ^^^r^^Ts ITti. 

K^mL^y- hm^me o 5{::/t;ux7^^A^^tiTgc 

^tBLffiTFT6 1 W^ttCOteitlHlg^A 1 
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\zm^^ih^tlX\^^^'ri^i^ Ji^^mm^^ZJ:. D . S^70^?T 

Mt/^TT s 2-eti. K^mixflay- hm^^6 

0 6 tC/i;i/X;5^A^$nTM^aib^TFT 6 1 2-/)^ 
ML. S^ttcDlBttlHl^A 2 trS^3>^^nTt^^^S^^ 

m^ihi-mf—hmnme o 7tc/i;ux75^*A;^^nTgc 

^[±lLfflTFT6 1 3?^^'^Mb. }¥^t4£;:)|S«[El^A 3 
10 [0 0 7 2] l^>l±T. 1 y U — A^<Dm^mm:^^^T'r 

mm0X\t. ^m\z:^<7:)y u-A\z:^^f^^zy^ )V 

^mm^<D^mm7-t>ri^. yy^\Eimb0 2^(Dy^zy 

1^ j\.^mm^(Dum^x\^m^^tmm(D^mx^^o m 
<m^^(Dmm\Bi^^<^*^^^Mm\zi5i^x\t. 

iicOfStileJ^B 1 -B 3 ^ffil/^^o 
[0 0 7 3] U^. #^tt<7)t2tS[H!S§A 1 - A 3 \zm^ 

^m^&^n^mm\z:^^^x\t. m^^^^M^mrFT 

6 2 0, 6 2 4. 6 2 8:^^^^ilb. »%ticOfB«[HlS§ A 

1 -A 3 \zm^^^^i)^'^mui^mhti^'::>xi^^^:^^. mm 

20 t::gc<^mbS^fflTFT 6 2 3. 6 2 7. 6 3 1 t>#il 
b. Jf^ticOlBtSESgB 1 -B 3;()^e(7)ft^aib7:?^*'SJtg 

ffiTFT622. 626. 6 3 07&^^ilL. }f^14c7:>IB 
tt[ElSgB 1 -B 3 \zm^^^^^'^^t^^MtU-z>X^^^ 

t^. mm{zm^mL'm^mTFT6 2i. 625. 62 

9fe^ilb. p^tic^lBttlEiSSA 1 -A 3 7^^'o(DM^ad 

'Tmm^Z^i.^Xlt. j¥%tt(7)IBtt.lHlgSA 1 -A3^5j:Z>^ 
30 Bl-B3^1. $>^^U — A^PBltr*5l^T»#ii<^i:i7C 

[0 0 7 4] IBtgESSB 1 — B 3^<Dm^^^W}i'^. U 

^aiLSbf^^i}¥^'i4c7:>ffitt[Eig§A 1 - A 3 (Dm^^^mm. 

Xd!>^o if^14cDfBttlE]S§B 1 -B 3-vCOS#3A;^^^**^ 
T-t^h. EPp^rt-AO. 2 :7 I/ — Ag(7)S^^PBl^C^ 
>5>. $ *^f3C<;5KPp^Tt^. :JK(DyV~-L.\Z^\'f^'Ti^^ 

)v^mBn<D^mm=7t:>ti^. y-j^m^^0 2^<D^ 
)\^^^m^(D^n^x\t.m'i^hw\^<D^mx^^. 
m<n^'&m^m.m^^(om^^^^mm\z^^^x\-^. n 

40 ZJ^S^ttOlBttlHlgSA 1 —A 3 ^m^^^o 

[0 0 7 5] "^(D^^. »%14<DfBtilH]gS A 1 - A 3 frlB 

^.^nrz^i^^)v^^mn<D^^^i)m?^dxnt:>n. m 
m\z:k<Dyu-L.mmco'fzy9)\^^^m^(r>^wm^ih 

7!j^'^TL;^c»^tiOt3tt[Hlg§B 1 -B 3 tc^^D^IBtt^n 

[0 0 7 6] :=f#^1±<OfBtt[ElS§C 1 - C 3 iC^^t^^ 

mmmmtmmx^^. 

50 [0 0 7 7] JWJKD^JIi^^Oai-rci^iClctO. ^^(D 
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[0 0 7 8] [mmm3i^^^m\ziD\.^x{t. ^mM2 

coiEisgM^^iCfflL. mm:kmm\z^Dmm\^m^^m 
^^(Dm^ih^^no:^i^^m^^rzm^m^mm(Dm^z 

[0 0 7 9] ^1 7ti. :$^'mmm\zx^'tm^mS^&M 
s>o, iyy huzyyi^m^i 7 0 1 . ^^^m^i 7 o 

2 . 7.^ ^y^[HJS§ 1 7 0 3. MM 1 7 0 4 ^^-T^o 1 

7 1 o^i. 'f~-vm^wmmmn^^^^\t9vmf)^^m-^ 

m^\zmvx\%. mmm2(D^(DLnmx^^^(0'x:\ m 

[0 0 8 0] ^i8(^. ■^^mm\z'z^\^tz.m'i^<r:)mW} 

xsm 1 8 ^m^^xmm^^o 
[0 0 8 1 ] lyy vu'jy^mmi 7 0 li^^^^y^') 
y^'njvyt^^ti^n. ^ -y^ieigg i 7 o 2 -^>y 

JE^jT'ti. ^^y^lHlg^ 1 7 0 2 ^tUm 1 7 0 4F^(7)}¥^ 

i4tDifitiiHis§^coppTtc. x-r y^m^ 1 7 0 3 ^wbT 

'<:<Dm\t. X-r -y^lElS^ 1 7 0 3til3i;Ac^^TfeO, 

[0 0 8 2] ^ 1 8 (B) tr^-rJ:3tr. I7i^^mm6^ 
mm^P^Zy y^m^ (Latch Pulse) ^^Xti 

^nxy-f y'^m^i 7 0 si^^-^^zm^. ^y^-m^ 
1 7 0 2 x^m^nx\^^rzy'zy^ji^^m^^^-'^izm 
^ 1 7 0 4i^cDjf^tt(7:)iBtt[Hig§tcS^iZ^^n^. ceo 
ii^<Dm^'^^mi^\zmt:>^^ mmi 7 o 4\^<DW3i^. 
^ h^\z:^coy u~~i:.mm^z^^i^m^<Dno)m^ihi.m 
VfizmtD^. mm I 7 o 4F^(7)af^(c-::?t.^Tti, m^m 
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2 <hi«i=^T:fi:i/i<DT, z,z.x\^mm^^^-r^o mm 
\z. ^m^^m^m\Bi^^<Dm^^^^yj&^^zf^-^ ^ 
y^^izmt'Xh. mmM2izuo(Dx\ z.z:x\tmm^ 

[0 0 8 3] R±C7):5S(C ctoT. ^^y?lHl8§^«iSL 

IEKj ^ tcfT p d 7^^^ ai * ^ o 
[0 0 8 4] [^SS«sj4]**SE0tJTii> *^B^<DS^^ 

m<DmmM^i^<Dmm\zm^f ^n^mwjM^^ (v— x 

mnmmmm^m) (dtft. ^^\z^mmm^WMm 
^^mmzi^m'r^:^mz-D\.^xmm't^. {bl. mm 
^mmz^^Tz^iz. mm^m^\zmi^x\t&^mtLX 

* ^ C M O S [Elg§ ^ la^-r ^ C ^ ctiT^o 

[0 0 8 5] m9 (A) t3^-rJ:^fr, =i — — > 

:i7'ttcO# 7 0 5 9 :^'^X^# 1 7 3 7 1j ^ Xfj: ^\zRm 

^n^/^^jOL.'^^^'^mioyx. ^rz\:i.Y)i^ y-^^ 

^'im^''yy.U^<Di3^X:^^^f^^m^5 0 0 1 ±\zm 
20 Jll7^ci:i:<75*fe^K;6^^fiJc^TJ4^M5 0 0 2 ^J^^-r^o 

{^Sa^n^^{bS{l:f>U=i>M5 002a^l0-20 

0 [nin] (?f^L<^i5 0- 1 0 0[nm]) J^^b. f^^tt:: 

]K5002b^50-200 [nm] (fi^^ b < 1 0 0- 

1 5 0[nin]) (Dm^izmmw^i&'t^. if^mmmx\ti'v^ 
mb 0 0 2^2mmitt:\^x^\.tzf)^. m%^^Bm<D^ 
mm^fz\-^2m\^A±mm^^rzmm.h\.xmi^\.x^§. 

IK 

30 [0 0 8 6] giK^ig^:^ 5003-5006 ti. #^ 

^^^tm^m\^^xi'^mvtz^^^Bm^mi^mxmj$.-r^. 
z.<Dm^^mi^m 5003-5006 a:)m^\t2 5 — 8 

0 [nm] (it?^L<^13 0-6 OCnml) (Dm^xmi^-T 

^^^K^mi^m<^um\zmmtu^^-f)^. R^L<\t 

[0 0 8 7] u-^-^^^tmx^^m^m^m^i^m 
T^\z\t. /'^)ux^mm^rz\tmmm^m<Dx.:^'^'^u 

40 — if— ^YAGU— tf— , Y VO, U— y-'— ^ffiU:*^. 

l^>S)S^^i/^;l'X%S^i^^ 3 0 [Hz] ch tf-X 

1 0 0 — 4 0 0 [mJ/cffl'] (ft^65t::^i2 
0 0-3 0 0 [inJ/cmn)ch-r^. ^fz. YAGU— tf- 

^ffii^'5«'&fwti^<7:)^2 ;giiK^^^vt;i/X%^^?^ 

Sl-l 0[kHz]ib, U— tf— X^;U4^— SS^3 0 
50 0-6 0 0 [m}/cm' ] (f^c^MtCti 3 5 0-5 0 0 [niJ/c 
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m]) t-r^tB^i^^. "tVXm 1 00-1 000[/zin]. 

[0 0 8 8] :k\^^X\ at^^^^ft:g 5003-5006 

5 0 0 7\'^'y^X'7CVU&^rz\tX/^y^m^m^K 
jp^^4 0-1 5 0[nm]tVXi^Vzi>^^tsmf^m'r: 

j^i^-r^. :^mmmx\^^ i 2 oMcDm-^xmitmit 10 
h^^^-^o m^it^ ^{tv'U =3 >si^^^'^^^'&f'^^> 

^X'VC VD^STTEOS (Tetraethyl Orlhosilicat 
e) chO, KJt^}^tl4 0[?zl. mmumSO 

0^4 0 0 rci^b, iSJliS (13. 5 6 [MHz]) . M 
timmO- 5-0. 8 [W/cmnTiSm^ii:T?i^^-r^il 

i^. -^c7)fg4 0 0-5 0 orc](7:>^T^-;i^t3J:oy- 20 

CO 0 8 9] -^LT. "f-hmmms 0 0 7±^cy-h 
M^?^i5£-r^fc(S^co^ 1 commm so 0 stm2 <Dm 

]K5008^TaT50— 1 00 [nm] c75/S$ {C^jsKL-. 

m 2 ommM 5009 ^wt 100 — 300 [nmi (Dm^ 

[0 0 9 0] T aSItiX/t^y^ffi-tr. T a(D^ — fy h 

m(^T amo:>t&1m.mt2 0 [/X Qcm]g^T*Oy" h« 

1 8 0 [m QcmlSST^Oy- hmM^T ^ tC^i:^f^^ 

ifiOi|SSMig^^-r)^{l:^>^>'i/^ 10-5 0[nfn]S^ 
(Dm^XT a(DTm^zm^l^X^< t atS<DT ali^^ 

[0 0 9 1 ] w]^^?^;S-r^«^tc^i, w€:^-y^yh 

MS9 9. 9 9 9 9 [%](7)W^-y'y h^^lK ^ 
^^-IB^UTWm^J^^-r^CchfCctO, S&i^9-2 0 50 
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[0 0 9 2] ;^C*5, *ll;^WTii . m 1 CDegmM 500 

8^Ta. m2<Dmnm:b 0 0 9 ^w^vtz^^. wizm 

m^nT. t/^-mt>Ta. W. TI. Mo, AK Cu 

t^^f)^^m^tnrz7tm^ ^rzitmrnTtm^^f^^^^-r^ 
^mmt>L'<{tit^mmxm^f&\.xhx^K ^tz. 
u >#c^^^i^7cpg ^ H " t: > b fc^^s '> u n >m 
{zi-tm^ti^^mi^m^m^^xt^<i:.\^K :^mmmun^(D 

ms 0 0 S^m<\:^>^J\^ (TaN) xmf^L. m2<D 

mmm 5009 ^w<hT^ffl<^i&^it. ^ 1 f^^mM 5 

0 0 8 ^^{b^ >:$^;U (TaN) T^ff^fi^L, H 2 

5 0 0 9 ^ A 1 ^T^U^'^t)^^ ^ 1 5 0 

0 8^^iti^>^Jl (TaN) T^ItEL. ^ 2 CO^miK 

5 0 0 9 u ii-r^m^^^b-dr^^^^^f en^o 
[0 0 9 3] l/>?x htcJ^^-^x^ 5 0 i o 

M^^fT^o *^SSOllT*^^ I C P (Inductively Couple 
d Plasma : fft^^-g-M^^X-T) X^y ^>^'ffi^ffil^, 
:xiy^>^'mt!X\ZCF, \ l[Pa]<OEE 
^bT-n-f ;l-^t^^11f:: 5 0 0 [W]C7)R F (13. 5 6 [MH 

z]) m±f^SAbTy^x-^^^sebTfT3o 

(iSf^XT— i^) t::^^ 1 0 0 [W]c^R F (13. 5 6[MH 
z]) mti^t^XL. llgWfrftcoSS/NWTxmjE^Si 
m-r^. C F. 1 z ^g'&bfc^^tCtlWJKRa^'T a 

[0 0 9 4] ±iax^>^>^'^#Ti^. Ui^7.h\ZX^ 
'^7.^(Dm^^mi^fzt>(DtT^:it\z^0. mUM\z 

Epsa-r-s/t-r TxmEE(?)$cimtwj: 1 commas: 
2com^mm(Dtm^^^y^-/^-m^^u^o ^-/N^-as^?:) 

:^^^il5-4 5'' chfj:^o h*feiStK±t'^a^?^ 
-r::^;'j:<x>y^>^'-r^fcfi6t:iti. 10-2 0[%]^ 
^(DfiJ^TX^y^>^^rp^^i§iP^-tJ:^<hSt.^. WJKtC 

>c^~r^^{t:g{l:>^U=i>S*f7:>il^ltti2-4 (i^m^\z 

\^3) x^^<Dx\ ^-j^'-:iiy^>^*mm\z^o. m 
itmti^'j^>m^mitii^rzm\^2 0-5 ocnmis^x 
y^>^'^n^c^\zu^. ^vvx. mi<DJiy^> 
^^mm^zjiD^i (Dmnmt^2(Dmnm^^^^^B 1 
cDm^<Dmmm 5011-5016 (^1 cDmmm 5 0 

lla-5016achm2 (Dmmm 5 0 1 1 b - 5 0 1 

6 b) ^mj&^^o y- h*e«tM5 0 0 7 t' 

^\^^x\^. m 1 (Dm^commm 5 0 1 1 - 5 0 1 e xm 

fonU\^^mm-^2 0-50 [nm]g^X*y^>^^tlS< 

u-otz^^tim^-^n^o m9 (b) ) 

[0 0 9 5] ^LT. B 1 O H— e>^jaS^ff t/^N^ 

:t> K-y^c0^fr^lF-X»^ 1 X 1 0''-5X 1 0 
[alon)s/cin^]^L, SDj^mJE^e 0-10 0 [keV] ^ U 
T?f3a NS^M^-r^^^^TC^ch LT 1 SlSJcK-r 
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^iim. mmmz\^^)y (p) ^rz,\t.m.m (as) 
\.^^f>^. ;icTiiU> (P) C(D^^, mm. 

g 5 0 1 1 — 5 0 1 6 /0^^NSi^#^t"^^^^7£^JC*f 

17- 5 0 2 0;i?^fl^fiSc$n^. ^1 CD^J56%^^5 0 1 
7 — 5 0 2 0 1X10'" — 1X10" [atoms/cm'] 

T N ^ ^ ^ ^i^i^TcPg ^ 3s jjD-r ^ o 

(^9 (B) ) 

[0 0 9 6] :^\Z. ^9 (C) \Z^'t^o\Z. UiyT. h 

Jiy^>^^il7.\ZC¥, \^ t.O^ h^m^^. W 
a*31*?MfCX^y^>i7'T^<. Z<Dm. m2(DX.y^> 

ir^m\z^K>'m2 <DWA%(Dmnm 5021-5026 

1 5021a— 5026a 2 ^O^Sil 

5 0 2 1 b-5 0 2 6 b) ^fl^^-T^o CCO^^. 
V^W^B. 5 0 0 7 tZ*3l^Tf^. m 2 a:)?^i|;^c7:)^mg 5 0 
2 1 - 5 0 2 6 ^ 2 0 - 5 0 [n 

m] g^x ^> ^ > ^ nn <U'D TzmmtmfS.'^n^. 

[0 0 9 7 ] WjK-^T am<DC F, ch C 1 ^ CD^i'&:«XtC 

1,. TaF.. TaC U ti[^g^"eS)^o fifoT, C 

^hCF,tOr^^KJt>^i-XCO^zF^zr^D. Y'yi^iDV 
^r:L\t¥-^':^>-t)^^m\Z^^'t^. ^(D%t^. y y it^ 

yj. T a^iF;0^'±i;^LTt)ffiM»t^X-y^>^'^^<Dii 

mt{>u\^^. ^fz. T atiwtrit^uT^^b^n-^-rt^ 
T acomitmty y m^^m ^Rjt^i-u^^rzisb^ ^\zT 
mh(Dx.y^>^^mm^zm^i^^:z^^^'^m^f^owm 

[0 0 9 8] ^LT, lEIl 0 (A) IZ^T <k O ^zm 2 (D 
ji€jE^ 7 0— 1 2 0 [keV] ^iV. 1X10" [atoms/cm 

']co}^—xmx'n^K mio cb) x-m^^mi^mizm 
fS.^nrcm i <D:f^m^f^^<D^i^ii\zmrcr^^m^mm^ 
m^-r^. \^'-\:^>cf\i^ m2(Dm^o:>mmm5 0 2 I 
5 0 2 e^^m'^Tzm^zti-r^'^y^^ ^Lxm^K m 

1 (D^MM 5021 a — 5026a (DTM<^M^<D^f'^ 

wm\zh^m^ftm:^mm^n^<^o^z K-e>^'-r 

Co LT, ^ 2 (D^n^mm 5027-5031 7)^* 
J^fig^n-^o CCD^2 0^gE^M^5 0 2 7 -5 0 3 1 
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\z^.m^nrz'j > (p) c7:>itJgti, mit7:)^mg5 0 2 

1 a-5 0 2 6 a(Dy^~-'/t-^(Dmm\Z'iit-DXm'^t^U 

^gffl^iH^WLTi/i^. ^ 1 (Dmmm 5021a 
- 5 0 2 6 a<D^-/^-mtmu^^mi$^m\z:^i^x. 
m 1 (Dmmm 5021a — 5026 ao5^-/^-gBc7)iig 

[0 0 9 9] m^^x. mi 0 (B) tc^-ri:e>ic^3<^ 

jLy^y^^^W^noo x,y^'>ifliy.\zCH¥,^m 

10 V^, ^iett'1'^>X^y^>^^'ffi (RIEfe) ^ffil^TfT 

^3c7Dx^^^>i7^ja^tcJ:0, ^ic^^m®5 0 2 
1 a- 5 0 2 6 aor)7^-A°-a5^a553'&?Jt'X^y^>^'b 

-5. m^(Dx,'y^y^'^mz^'DX. m3(Dm^(Dmm 

85032 — 5037 (Si 5032a— 50 

3 7 a<hS2(7)^mS 5 0 3 2 b-5 0 3 7 b) 
-r^. CCO^^> Mfe^i^S 0 0 7 f3^5liT^i. S 

3 C7:)?^4^C7)^®^ 5032-5037 xmf:>tlf^^^m.m 
\~^'^^\Z2 0 — 5 0 [.m']m&:^y^>^''^tin<Uorz 

20 mMtmj^-^n^. 

[0 10 0] S3CDX'y^>^*J[l31tca:oT. S2C7:»^ 
^^M® 5027 — 5031 t3*50^Tti. W> 1 (T^agSg 
5032a-5037a (hfiT^t^S 2 cTD^f^^ifi^^m^ 5 0 
27a-5031a(h. ^ 1 t^^*fE%SJgE^m 2 (T^^^M 
1^®^tC0PsT£^m3CD^S6^S^5 027b-5031 
b hi^mi&'^ri^. 

[0 10 1] ^LT. lai 0 (C) {r^-ri:-5tr, P5^ 
-v:^;i/^TFT$?F^5g-r^^tt¥^«^8 5 0 0 4{-. W. 

\commmh\-x'^(Dmmm(Dm4:(D^w^^^^ 039 

30 - 5 0 4 4 ^W^l&r^. m 3 c7)J^t^(0^m® 5 0 3 3 b 

^^^imjtm^zM'r^'^yc' tvxm^-^. gss^wtr 
^mf&~t^mi^^mi^ms 0 0 3. soos.^nmm 

355 0 0 6 43j:D^^iHSg|5 5 0 3 4^iU>?X h-^X^ 5 0 

3 8T^®^KML.T4o<. :^«5e#?^^5 0 3 9- 5 0 

4 4 \z\t^n^nmt^^i^^xo ytmiin-^nxi^'^^ 

^(7Di.^-rncDM^tci5t/iTt>:^se%?t^7^^2 X i o 

^"-2X10" [atoms/cm' 3 tcT^o 

40 [0 10 2] i^±ST(7)xeT^n-€'n<?D&iK¥®#:8 
\zyFm.^m^i^mf&^n^. m^^mi^mtmt^^ms 
(Dm^<Dmmm 5 0 3 2 . 5033, 5035. 503 
e^^y-hmmti'Xmm't^. 5037^^. ^^u-t 
)U(Dya-^^ >^y-'hmm^vxmm'r^. ^tc. 

5 0 3 4 \tm^(Dy~-ym^m^ Lxmm-r^. m 1 

0 (C) ) 

[0 10 3] ^<Dm. l^i^y hVXi7 5 0 3 8 ^I^SL 

^c^. ^11 (A) \z^.'rjzo\z. m2a)y-hm^m 

5 0 4 5 ^fiJc-r^. S 2 (T^y- hjfg&M 5 0 4 5 OIKJP 
50 1 0 — 2 5 0[nm]<i:^ntfMlio ^fc. MJ^^^T^ 
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^ffll^tlfrf^t/^o U^. ^mmm^Z^i^^Xkt. 7 0[nin] 
cos i NOM^y^XvC VDiitCj: O?^e)c-r^o 

[0 10 4] m^^-x:. mmm<Dmm^Emti.x. ^tn 

^fcti^ t: H-t^--v;l/T-— (RTAffi) ^ 

Tr4 0 0-7 0 0 rci. f^^Mtctis 0 0-6 0 orc] 

[0 10 5] ^^\Z. 3- 1 0 0 [%] £0*^^:^0118 
^4^T\ 3 0 0-4 5 0 [t:]ir 1 - 1 2?#P0l<7:)^^!l]l^ 

itmrnizm^-^ntzTi^m^z^D^mi^mcDyy^'o 20 

[0 10 6] ^00^. 2 0 0 — 4 0 0 [nin]COiP$tr*m 

mils 0 4 6 ^ff^figf n>hn— hmiS5 0 

4 6^^. ^2coy-h$6^ISi5 0 4 5 ^:/M.Ty^n-7" 
^ >^y'y-hm® 5 0 3 7 co—^fe^l^^i^^chS/ct^ 
J:3frf^fig-r^ (1^ 1 1 (A) ) . 

[0 10 7] m\(DmmmBm^ 0 4 7tim<b^{fc:>-u 30 
=i>w^^^ 1 0 0-2 0 0 [nm]co;p$-r?^^-r^o -^l 

h^J^^-r^ V-XSE«I5 0 4 8 , 5 0 5 0. H 
l/^>^^t3>:$^^7 h^J^^r^ HU-r >iE^5 0 4 

9^mf$.'r^. ^fz. mmM^z^i^^T\t. mmmmbo 

5 1. 5 0 5 2 ^?^^-r^o I^Pttw. ^^'Jir;ugBf::^ 

liT^. 5053. 5054 ^ff^sK-T^o 

®®5 0 5 1t3i:0. V-X{t^^5 0 3 4ti. iSigT 
FT<hmm&^?^=i:igM^^^?^«^tl^ (^11 (B) ) . 

[0 10 8] ^<D±{zmmmmmmt}^^i$.^m2(Dm 40 
mmf^ms 0 5 5 ^Mf^v. m^^xmmmms 0 5 6 ^ 

a^f^^-r^^^. MPimS 5 0 5 6 LTii. A 1 . 
[0 10 9] &.±(D^O^ZVT. mil (C) tC^Tcfc 

^mmmL^m—^w.^^zm^-t^ch^^'c^^o 
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[0 110] ^l^T. ^1 1 (C) CD^m<r)T^y^^:/ 
•7 h U i7X»«^fffctt. mi 2 (A) 
T^^^ h 0 ^xm^±\zE^\^ms 0 5 7 ^Ji^^b 

[0111] — ^c^r^ss 5 0 5 8 ^mM-T^o 
s«5 0 5 8 (cti. jjr^«iS5 0 5 9 ^/\^-->^*m 

eicL. iaf^M5 0 6 0 ^ff^;7£Lfc?t^t:>^'jia^^f^ 

Oo M\^mm\z\t. I Tom$>^^^^t^n\zm-f^mM 

[0 112] X^-- ^ (^^itT) ^T^v^^y'-^h^J 
^ ::^m^^^^^\tM\^mmzMf^'r^. x^-ittiJ^iK 

T^TtttcO^St^ K^;/ hi-k^rc\'^7.hy'^^mz/^^- 

[0 113] :^mmm\zx^'rKmm<Dm^mm^&mx^ 

\tv^^-'i^3 >c;oil^7^?^^)-tr;^^v -7:/^^ o. 5 — 
[li^gEtc^t/iT 1 . 0 [fim]\Zt^^^^^zT^o 

[0 114] ^bT. mm^tmm^^^^m^^nrz 

6 1 -eii5f9^:bit^o >^-;^5'J5 0 6 1 tCti:7^ 

;'j;rBm^}#oT2*Sc^7:)S^S^^^W0'&:b-ti-^tl^o 

it. f^»«£orp^t::^iS^«f45 0 6 2 ^aAb. i^±^J 

(i^^i±-r) \z^^'Z'^±\z^i±~t^. ?isa«*45 0 6 
^12 (A) {r^-rT^7 5"^ :7'T h u 

[0 115] ±fBcDfT@t3J:0f^^$n^T^^5^ 
37*-^ h ^) ^7.mM^^^'m.m\z^\^^i:Ti:\%Vv~f 

CO ftilCOMit <0 T F T L T =fe *IISS0*J #B tCig 

[0 116] ^fc. *^M0tjt-:fei,iTf^. :;^3^xS1fiJi 

SIS, X5^>l/xai£. ^^rB-^inA^. :tf^xa«UA 
^1^(0 1> (O -r ^ - ch J: T pftiT^ ^ . 

[0 117] :*:^5S0iJ(Ci5l.^T^i. SM^CD?S^h^^S 

^m^t^^izmm-r^ct^^m^^. 
[0 118] mmM3']:$^^m(D^^mmiz^\.^x}tt. 

T. mm^zm^Bm^^m^^^m^\zk^. iiscor^n^ 

tz^. (Ferroelectrics Liquid Crysta 
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1 : FLO ^m^^^:i^i)^M^\^^^^ **S£^JfC:fel^ 

[0 119] ^mm4\Z^^l^K ^1 9 (A) (^11 
(C) t:i^b/ct^M<^fW]ti) tz^-TT^T-^ h U ^ 

[0 12 0] —yj. Mi^^^b 0 5 8 ^mM-t^. 
0 5 8 \z\t. M\^mm^ 0 5 9 ^/^^-z:^y^^m 

[0 12 1] 7^7-7"^ :/-^hU^7XS1S^«[^S«t'BB 

[^M5 10 1. 5 10 2^j^^-r^o Bjgib^a^osa 

F^^RN 1 2 8 6 ^JF^^L, S 0X:X 5 ^m:f'J ^- ^ 
Lfcik. 2 5 0 rciTr— Ptrp14^X h^— ^7 Ufco #X h 
^— /7itOflI/Pti4 0 [nm]-e^-::>fCo IBf^^f^Off^^^^S 

V^. RN 1 2 8 6 {tzy~-)\^m^<^mm\±:^m\^^rcisb. 

IB^IS (FlexiblePrinl Circuit : FPC) ^SJ^T^ U 

[0 1 2 2] iSf^lKS 1 0 1 . 5 1 0 2 ^^h: >^*-r 
>5o C:<7:)ch^. ?^fS]SS5 0 5 8 i:T^^^:/VhU^ 

;fKbXai?CDYA- 2 0 R^ffil^^fCo '^I^X^f^a^CO^ 

\i>^^^m\z^D . ni^z^^mt^o , 2 5M. u—)i 

m^^ti^ 10 0 [rpm]. 1 0 [mm/sec], 30 

amti 1 3 0 [mra]-e^^o ^ \d>^^mzy^tft'^mWLmz 
[0 12 3] :>5^:fr, i/— ;i/SJ5 i o 3^f^^L;to i/- 

[0 12 4] i/-;u^J^BiL{t:s£thmco->-;u-x^x^ 

0 [t:]T3 O^fTOi. :>^<D 1 5 53^T»?&L/c. 40 
[0 12 5] >'-;P^JXN- 2 1 Sfi^yuX^LT 
t). 2. 3-2. 6 [Mm]cDir;i/^-vy y^b;^^t#'^>n?'j: 

*^M^JTti, m 1 cO®Pp1i^itj^5 0 4 5 c^: 
^2<7)gPBl«g^]K5 0 4 6 ^X'y^>^'JCj:Oi^^bfc 
5 1 0 3^iSSf 

[0 12 6] ->-;i/3J^^^t-^<hi^^tc^mttx^- 

1t (^^L/it'O ^m^-t^o 50 
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[0 12 7] 

[0 12 8] KMm(DmB^^^.mm.X\t')^'r-i^3> 
<Dm^^t^^'^}\^^^-j~f\tO . 5-1. 5[M[n]75^^M^ 

Lt/^. ifmmmx\^'\L)\^^^r y'f^m^^\z^^^x i . 

0 [^tm] \Zf^^^o\Z-^^o 

[0 12 9] "tCDm:. -::L-hlx^m<0^^'^t>^^W 

[0 1 3 0] :>5^t::. 0. 3—1. 0 [kgf/cin' ](?:>ffi±r^ 

u->:t-y>t'T 1 6 0 [t:]. 3mmxmmi\L^n 

[0 13 1] **[^Sffi^T^^^y-T h 'J ^XS«^Ii5 
0 :b -t^T 7: ^ ^ — c7:)S« ^ 53^»T-r ^ o 
[0 13 2] vK^B**5!et5 1 0 4^i^^^'t4^^r?t^m 

[0 13 3] m^m^^m:^m'^xi}m.\.mx^-^^. 

^(O'i^. 0. 1 [T:/rainjT'^^^T^?^L;^c (IS 1 9 
(B) ) . 

[0 13 4] ii±mh\.xmxu^mo ^o\zf\^m<D^ 
^ 7.^>^-\z^^^^uwitmmm m^^i^u^^) ^ 

[oi3 5]-^co^. yu^i^y'ji~:f^j>hMimmm 

[0 1 3 6] y*-^ h u ^ xm^(Dmmmm^m 
mmmm^zTnii. :^mmmo:>j:m^z^ommm(Dm^B 

\tm^B(Dmmmm^^m't^^m^^t>i. 0-2. 5 

[0 13 7] mmmemmm I "-^mm 3 izT^i. 
fc. ^m^M(Dm^B^^-^M<Dmm^^z^^^x}tt. 

(OmmM^^l^rx^'TH y^m?^^') (Static RAM : 

SRAM) ^m^^xm&vxi^fz^^. m^^(D$mM 
^\tsRAua:)fy\zm^^tiui^^. :^^m(Dm^^^^ 
m<^mmmzmm-^mummitmmM^^z\t. m\zy 

-r^5 *y ^7S;<^U (Dynamic RAM : DRAM) m^^$> 

\3]^^m^'^x\Bim^mj^-t^m^m^'^^^ 
[0 13 8] ms\t. mm^zmm^nrcm^t^mmM 

mAl --AS^^lfB 1 — B 3 {ZDRAU^m^^tcm'^ 
mmX$>^o »^tt<?:)fB«[Hl^A 1 -A 345iD^B 1 - 
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8 (B) \z^-r^vu-(>^^~-'^^<^'^^*^^^^'^^ 
[0 13 9] 'j-7.m^mmW}\Bim<Dmmt. 

V3.fflTFT 8 0 1 -8 0 3^*-r^o V y y =l 
T FT 8 0 1 -8 0 3 *^n^-n#51^-t±. iU^gBtZ^o 

[0 140] ^^iz. w^zm^i^fj^^^-^^^ 

140DfB11[Hl£§chLT. (Ferroelectric 
RAM : FeRAM) ^mmi^T:^%m(Dm^m^mm<D 
mmU^m^^^^^^'^^X^^. FeRAM^i. ^ 
m^^X^DU^^^S RAM-^DRAMi:lRjl?£7)S^il^ 

[0 14 1] mmm7]:^%m^mmL'Xi^j$.i^rcmm 

[0 14 2] c<7)Xz)fjim^^mm\z\^^ m^mmtB^ 
xsm 1 6 \z^^. 

[0 14 3] mi ^ (A) *i*2 6 

0 1 . ^^atj:^gl52 6 0 2. %^Kti^2 6 0 3. 
952 6 0 4. j^f^X-f ^y?2 6 0 5. T>-7":^2 6 0 6 

Ti^^'bSfife^nxi^^o *^9^ti^^gB2 6 0 4fciiffl"r 

[0 14 4] ^15 (B) :^^X$>K^. 
2 6 11. 2 6 12. ^^A:^SB 2613. Sf^ 

X<'y^2 6 1 4. y\'^y7^U-2 6 1 5, ^^g|$2 6 1 

et^^^-Dxy^^^o i^mm^^^^^U2 6 1 2\zmm-^^ 

[0145] ^15 (C) >hf 3.-3^^^ 

^^k^mmmmmm^x^D. 2^*2621. ii:^^^2 

6 2 2. §^352 6 2 3. X-T ^ 2 6 2 4 . 
a$2 6 2 5-Tr<gfi£$nTt.^^. *%a>^t^S^a52 6 2 5 

\zmm-^^^^ti^x^^. 
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[0 14 6] 1 5 (D) Y^'^^yV'fAy^^V 
^X$>D. *^^2 6 3 1. ^^§62 6 3 2. T-I^^Z 

6 3 sxmj^^n^. *^Bjiis^a52 632 izmm-t 

^Z.tt^X^^o 
[0147] mis (E) \t^U\£X$>0. *i^2 6 4 
1. Xtf-Ar-2 6 4 2. ^^352 6 4 3. ^«^H 2 

6 4 4. m^mm2 6 4 s^T^^^n^c *^B>g^ss 

^^5 2 6 4 3 \zmm't^Z.t:^^X^^o 
[0 14 8] 0 15 (F) \tm^mmX$>0. *#:2 6 
10 5 1. m^^2 6 5 2. tmmi^2 6 5 3. 

^2 6 5 4. T>5":^2 6 5 5;0^e^^$nT*5O. ^ 
"T^^X^ (MD) ^DVD (Digital Ve r 
s a t i I e Disc) HfStt^ nfc^— 5^-^, 7> 

y^^x^mi^rc^—^'^^^'^^'^^x^^a :$^^m\t 
m^^2 6 5 2 tciiffl-r^^chTi^^'T^^o 

[0 14 9] gl 1 6 (A) ^^A— V:^;^^ >t::x — 
^0. *i$:2 7 0 1 . ®^A:^a^2 7 0 2 . ^^^2 7 

0 3. ^— K 2 7 0 4-rr^fig^n^o *%B^^i^^ 

gB2 7 0 3 J::igffi'r^::<h^^^T#^o 

20 [0 15 0] ^16 (B) tiya^'^A^rfe^bfcIE© 

^^^^^t/^^-T'iz-^-Tio. ^^2 111. 

2 7 12. Xh:-:^-a52 713. 12 ©S^^* 2 714. 
i*{^X-r ^y^2 7 1 5-C^i7Sc$n^o ClcD^Bti 
aS^$R«^<tbTD VD (Digtial Versat 

1 1 e Disc). cD^^m^K ^mmn^^mm 

m.'Pf-^^'^^ >^-^y ^'^^<'ryZ.t:^^X^^. 
Bjti^^gB2 6 1 2 tciiffl-r^:: t^^^'T'^^c 

[0 1 5 1] 01 6 (C) \ty'zyi^)\^id ^yX^O^ * 
#: 2 7 2 1 . ^^SP 2 7 2 2. SiS^^ 2 7 2 3. §^f^ X 
30 ^y^2 7 2 4. (S^b^^ctl^) T^^Sc^^^o 

*^B^^l^^gB2 7 2 2 triSffi-raCchTi^^^-C^-So 

[0152] 016 (D) ti>tSS(^^^y FT^> h^>< 
X-/l/-rT$)D. ^^95 2 7 3 1. /\'> Ha52 7 3 2-^ 

m^^ti^o :^^m\tm^m2 1 3 1 \zmM'r^^^ti^ 
[0 15 3] mmms^m2 i\zm^mm^mz^mBM 

\Z\t. CPU2 1 0 6(;5*^{H^«aS[plg§2 1 0 7. V 

RAM 2 1 1 KDuacomm^w^^^^ mmmti(D{S: 
40 ^^m^z.h:^^x^^o m2 ix^tW)i^^^z.uo^';& 

^.^Mxm:^lyX$>^a ^fz. n>h-n^2ll2^i 
COG-Zf^^SM2 1 1 3 JCgSbTt>ct(/^U. 

mp^^^z—i^mf&i^x^^^K 02 2, 2 3{zmwMm 
\z:^f^m'^mmi^rcm^^-ro 02 1 tmmiz^±mm: 
^\t-'^(Dmm'^i?±x^ ^(Dxmmmti^&mx^ 

[0 15 4] 

immcomm:] &mm<Dp^^\zmm^rirzm^(Dm^^ 
<DmwM^'tm^^x^i^^)\^^mmn<Dmm^noc^ 

50 ^it®^a^-r-5^J::^:7U-A^PB^-Tr#%i4 
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m^^x'Tz^^ji^^i^im^m^'t^z,<tizx-z^x. mm 

[0 1] ^^t^#%ttc7>iBt6lHlS§^. a^co:^»^ 
ct:) IE tS iHl i ^ 1 3 ^ t" ^ * ^ c7) is ^ CO [El g§ ^ o 

e (?:) ISIt Em ^ c^i ^ -i) 9J ili [El 



iga ESS <?:) [Ei^^^^j ^ ^s-r 0 o 

[0 6] 0 5 coy — Xfa^^iKSb[Hl£§{3i:-::>Timift 
^n^. 2^^B^^/^;;^L;^c®^<Of¥ai;^ci:lHlS§0o 
[0 7] 0 5:feJ:t/0 6 t::IBitco[Hlg§€:fflt/^T^^ 

[0 8] mm^mmzy-ri-^ y^m^^'Eo^m^^^ 

CO CO® ^ CO I^IHt^j: lHlSS0o 
[0 9] *^5^<Oiij*^*f ^?Ka«^^M(^f?sSc 
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xg0ii^^-r0o 

[010] :^^BM(Dmmi^'t^m^m^mm<Di'^ 
[0 11] :^mM<Dmmim-r^m^m^mm(Di^ 
[012] :$imM(Dmm'^^'t^m^mm^mm(D^ 
[0 13] 'ii^^<Dmmm^mm(D^i$ia:^m^mj&^ 

ffiBSf^^f 0o 

10 [0 1 4] ^^M<7:>m^m^mm<D^j-xm^mmm 
[0 15] ^^BM<Dmm^^T^^^mm(Dmm:^^ 
[0 16] ^mM<Dmm^^'r^^^mmo:>mmt^ 

[0 1 7] m2CO^'y^lHl^$S?fc7iUV-xm-^ 

^igi^j[Hig§ CO Ems§^fife0y ^ ^-r 0 . 

[0 18] 0 17 tCtB®(^[E3gS^fflt.^T^*^fT-5 

20 [0 19] :^mm<^mm^'^T^m^^m^mm(Di'^ 

[02 0] ^zi-y^mi^r^tr- hm^mmmm^ 
co^j^^-r0o 

[02 1] :^^BM^m^^rcm^mmmMo:>y*u y ^ 



[02 2] :$:^BM^m^^rzm^mmcOZ/u y ^Mo 

[0 2 3] mwmmcom^mm(D:/uy^mo 
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SOI zi/yH^JX9 

902 



510 :>r-haWC»2. tttUJ 
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402 



414 



401 



403 



415 



404 



405 



441 



406 




^A2 



407 



443 



-1^ 



Cs 



401 : V-;t^3^tt 

402- 404 : »5^>r- hfi-i^i* 

405-407 :mmm*f~hm^m 

408—410 : *a^mFT 

411-413 i^mmTFTC/) 
414-419 : Sit®K«S^^g-t«l(V) 

420. 422, 424 

426. 428. 430 : »3^^TFT{V) 
421,423.425 _ _ 

427. 429. 431 : ^tti5lS^TFT(V) 



432- 434, 441-443 : EfftIaI»g^«#«l(NV) 



435. 437. 439 

436. 438. 440 



A1-A3, B1— B3 
C1-C3 
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601-603 
604 
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611—613 
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620. 622. 624 
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621. 623, 625 

627. 629. 631 : 



stasmFT(V) 
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635. 637. 639 

636. 638. 640 



A1— A3. B1— B3 
CI— C3 



SEtBfflTFTCNV) 
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640 
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[^8] [^20] 
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[gl 1 3] 



s.cu<,s-a>- 



UtehPulsa -V" 



G-CLK . G-SP — V 
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1302 



1303 
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miC&^^iStt 1354 
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»2«D>y^» 1305 
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CVAJttftlolS 1306 
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aiM! 1308 
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m 1 8] 
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[ 1 I 2 I i46oj, ',i;fM^i;i.w^' 
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[0 16] 

2701 2702 




( 32 ) 



2002-132234 



[0 17] 
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[S2 2] 
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[^2 3] 




(soint.ci/ mm^ Fi f-71-y mm) 

G 0 9 G 3/20 6 2 4 G 0 9 G 3/20 6 2 4 B 

6 8 0 6 8 0 A 

6 8 0 T 
6 8 0V 
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F^7 — A(#^) 2H093 NASI NC22 NC26 NC28 NC34 
ND39 NEOl 

5C006 AAOl AA02 AC24 AF41 AF69 
BB16 BC03 BCll BC16 BF03 
BF04 BF09 BFll BF49 FA47 

5C080 AAIO BB05 DD26 FFll GG02 
GG07 GG08 JJ02 JJ03 JJ06 
KK02 KK07 KK43 



